Introduction: The goal of delivering higher uniform doses to the planning target volume (PTV), while minimizing dose to critical organs and other healthy tissues, led to the development of the intensity modulated radiation therapy (IMRT). Though there are a variety of techniques for IMRT delivery, the similarities between the dose distributions they produce, as well as the novelty of some of the techniques, mean that there is not yet a definitively superior technique. The development of dynamic multi-leaf collimator (MLC) along with inverse planning software lead to the introduction of static step-and-shoot (SS) and the dynamic sliding window (SW) IMRT techniques, which improved the conformity of dose distributions compared to 3D CRT around the target volumes. Recently, another IMRT delivery technique known as volumetric modulated arc therapy (VMAT) has emerged as well. This study aims to evaluate treatment plans generated by SS, SW and VMAT for prostate cases in order to assess the differences in the dose volume histograms of target and organs at risk (OAR), conformity indices, and plan quality.
Conformity Index (COIN): This index proposed by Baltas et al.
1 is a modification of the Conformity Number (CN) published by van't Riet et al. 2 The CN is the product of a tumor coverage factor and a normal tissue over dosage factor. The COIN takes the CN and goes one step further by including an additional reduction for any critical structures which are covered by the prescription isodose line. For both metrics a value of unity is "perfect" with the target volume and prescription isodose volume coinciding exactly. The conformity is worse with a lower value.
van't Riet et al.
Conformation Number (CN)
V RI = Volume of the prescription isodose TV = Target Volume TV RI = Target volume covered by the prescription isodose Baltas et al.
Conformal Index (COIN)
N CO = number of critical structures V COref = volume of a critical structure covered by the prescription isodose V CO = volume of a critical structure Table 1 Treatment Techniques: The three IMRT treatment types evaluated in this work are step-and-shoot, sliding window, and VMAT.
Step-and-shoot IMRT consists of a number of beams at set angles. For each beam, the MLC moves to a number of fixed positions, and delivers beam while stationary at each position. Sliding window is very similar, in that there are set beam angles, but the beam remains on while the MLC leaves slide across the field at varied rates to shape the dose. The sliding window technique generally uses more MU than the step-and-shoot method, leading to greater leakage dose, and also tends to have dose falloff which is less sharp at the edges. The sliding window technique tends to be somewhat faster in terms of treatment time than the step-and-shoot method. The Rapid Arc VMAT treatment type has more significant differences. The dose is shaped by a continuous beam which is maintained while the gantry rotates over an arc, usually a full 360 degrees. Additionally, the MLC moves continuously during the arc to further shape the dose pattern, and modulated dose rate weights the dose in different parts of the arc. The VMAT technique tends to spread dose over a greater volume of healthy tissue, but to a much lower level. Further, it uses the fewest total MU of any of the techniques and is the fastest by a significant margin. 3 Some of that saved time is lost during the planning stage however, as VMAT treatments also take much longer to calculate within Eclipse, and require a separate calculation licence.
to the prostate itself, 5940 cGy to the prostate and seminal vesicles, and 4500 cGy to the prostate and surrounding pelvic vasculature. 10 MV beams were used for every plan. For each patient the Bladder, Rectum, Sigmoid Colon, Small Bowel, Seminal Vesicles and Femoral Heads were contoured. Dosimetric objectives are set for each structure for optimization, and the same objectives are maintained for optimizing in each technique for a given patient. The same incident beam angles are maintained for both step and shoot and sliding window.
Results:
The mean doses to the PTV prostate on average were 83 Gy for all three techniques VMAT, SS and SW. The percent differences among all techniques were below 0.28. For bladder and rectum, the percent differences among all techniques were below 2.2. A summary of these results is presented in Table 2 . In patients 1 and 3, the COIN calculated for the PTV prostate was better for the SS and SW techniques, for patient 2, all three techniques had equivalent COIN, and in patients 4 and 5, VMAT returned better COIN as shown in Figure 1 . The variation in superiority of different techniques across the patients evaluated is interesting because it may indicate potential correlation of technique superiority with different clinical indications.
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